equivalent. Here we show that isospectral lattices are quite common in semisimple real algebraic groups G. We construct them using a variation of a technique of Sunada [Su] . As a consequence, we obtain new examples of locally symmetric spaces with isospectral Laplacians. In particular, we get such examples with higher rank. Previously, the only higher-rank isospectral manifolds known were locally reducible. These were Vigneras's examples of quotients of products of hyperbolic spaces I-V]. On the other hand, Brooks found irreducible higher-rank locally symmetric spaces with isospectral potentials i-Br-I. However, the underlying manifolds in his examples happened to be isometric. This was due to Mostow rigidity, since the fundamental groups were isomorphic. In fact, this work was largely motivated by the question of whether the rigidity properties of lattices in higher rank force an isospectral rigidity. by a trace computation.
Let f be a smooth, compactly supported function on G and define g(f)vd ff(g)(g(g)v) dv for v m,,n. Since m,n is admissible, n(f)lm,,n is trace class by a theorem of Harish-Chandra [HC] . Pick f such that tr n(f)ln 4:0 (that this is possible follows, for example, from the linear independence of the distribution characters). As in Lemma 2 of I-Su-I, it follows from the elementary trace formula I-Su, Lemma 1-1 that tr r(f)l(mn) n tr rc(f)l(mz0n. ["]
We obtain many such triples from LEMMA 3.2. Let G be a connected adjoint split simple algebraic #roup of rank n over a finitefield Fp of cardinality q. Then G contains 27 provided that (a) n > 26/f G is of type A,; (b) n > 14 (resp. 13)/f G is of type B, and q 3 (mod 4)(resp. q 1 (mod 4)); (c) n > 27/f G is of type C; (d) n > 14 (resp. 13)/f G is of type D and q 3 (mod 4) (resp. q 1 (mod 4)).
Proof. For (a, ad) : G(K) G'(Q) determined by the embeddings tr of K into C. In particular, this defines an embedding of F into G'(Q). Since tr is defined over C and F is Zariski-dense in G(C), by the Borel density theorem F is Zariski-dense in G'(Q).
Thus we will assume from now on that G' is semisimple and split and that F is torsion-free and Zariski-dense in G'(Q). Since F is finitely generated, there is a finite set of primes S such that G' is defined over R %f S-aZ and such that F G'(R).
Note that F is again Zariski-dense in G'(R). For all but finitely many primes p, reducing modulo p in R, we obtain the semisimple and split group G'(Fv) over the finite field F v. In particular, G'(Fv) is generated by its unipotents. Therefore, for all but finitely many primes p, we can apply Theorem 5.1 of IN] and see that the image of F by the reduction map modulo p equals the group G'(Fv). We denote the composition of reduction modulo p with the projection to the adjoint group G'ad by .Supposealsothatp 1 (mod 4). By Lemma 3.2 there is a triple (G'ad(Fp),H, H2) with H and H2 as in section 3. Set F f a-(H)c F. By Sunada's theorem, F and F2 are isospectral. As F is torsion-free, so are the F. In the remainder of this section we will show that F and F2 are not isomorphic in this ease. This will finish the proof of Theorem 1.1.
Let C be the p-congruence subgroup of F, i.e., the kernel of in F. 
